Stem cells interact with their niche to maintain an undifferentiated state. The study by PardoSaganta et al. shows that airway basal stem cells maintain secretory daughter cells in airway epithelia through forward regulation, suggesting that stem cells may serve as a niche for their progeny.
The term ''niche'' in stem cell biology historically refers to a local tissue microenvironment in which a progenitor cell resides and is maintained in an undifferentiated state (Schofield, 1978) . Once leaving the niche, cells undergo differentiation. This concept has been iteratively used since its original description in 1978 to describe how somatic stem cells are maintained in diverse tissues during homeostasis. However, little is known about how the numbers of differentiated cells in a tissue are balanced or if and how this balance is proportionately coupled to the number of parental stem cells. The proximal airway epithelium is composed of neuroendocrine cells and basal stem cells that give rise to both ciliated and secretory luminal cells, the latter of which can also differentiate into ciliated cells. In their recent Letter in Nature, Pardo-Saganta et al. show that airway basal stem cells provide a forward signal to their progeny to maintain secretory cell fate and present a mechanism by which stem cells can directly regulate steady-state tissue composition (Pardo-Saganta et al., 2015) . The authors show that basal stem cells supply Notch ligands required for tonic Notch activation in differentiated secretory cells. In the absence of Notch activation, secretory progenitor cells express markers of post-mitotic ciliated cells and lose expression of secretory markers, thereby tipping the balance of differentiated cells in the airway epithelium ( Figure 1A) .
The concept of feedback regulation and maintenance of stem cells by their differentiated daughter cells has been illustrated in different organ systems, providing evidence that differentiated progeny can serve as a niche for their parent stem cells (Bruns et al., 2014; Hsu et al., 2014; Sato et al., 2011) . However, there is scant evidence demonstrating that the reverse process occurs in which stem cells play an active role in orchestrating the behavior of their differentiated progeny. In the fly midgut intestine, intestinal stem cells express the Notch ligand, Delta, which is essential for directing daughter enterocyte cell fate (Ohlstein and Spradling, 2007) . In a similar fashion, Pardo-Saganta et al. show that airway basal stem cells also express Notch ligands required to activate Notch signaling in daughter luminal secretory cells. In the absence of Notch signaling, secretory cells directly convert into ciliated cells. How is the balance of differentiated airway epithelial cells maintained during homeostasis? The authors suggest that different levels of basal cell Notch ligands might determine the proportions of ciliated, secretory, and goblet cells in the proximal airway epithelium. Notably, intralobular airways lack basal cells, and secretory cells are thought to function as a stem cell population to generate both secretory and ciliated cells in this airway segment (Rawlins et al., 2009) . While it remains unclear exactly how Notch signaling is regulated in this context, one possibility is that other cells, including ciliated and subsets of secretory cells, may serve as sources of notch ligands to maintain secretory cells.
It is peculiar that, in this study, when most ciliated cells were ablated, a compensatory response by secretory or basal cells was not observed, suggesting that ciliated cells may not play a significant role in regulating secretory or basal cell homeostasis in the proximal airway. This surprising lack of a feedback regulation based on the loss of the most differentiated cell type of the airway epithelium suggests a paradigm in which forward regulation by stem cells provides an attractive means to ensure the maintenance of a differentiated pool. Notably, this model may be particularly relevant to tissues in which daughter cells occupy a similar space as their parent stem cells and in which cell turnover is relatively slow, in contrast to tissues such as hair follicles, where terminally differentiating daughter cells migrate away from the stem cell pool during hair follicle growth (Rompolas et al., 2013) . Here, the coordinated differentiation and growth of various cell types that make up the mature hair follicle is likely mediated by communication between differentiating cells, as well as between differentiating cells and the dermal papilla, which migrates down with the growing hair follicle and serves as a signaling center that regulates hair follicle growth and regression. The physical separation of hair follicle stem cells from the differentiating population may be crucial for stem cell maintenance and survival. Nevertheless, in tissues in which differentiated cells remain close to the stem cell pool, such as the interfollicular epidermis where Notch is also activated in differentiated cells, forward regulation by stem cells may be an important mechanism to regulate cell fate and has yet to be carefully delineated. It is possible that forward regulation may also play an important role in maintaining secretory cells as a reserve stem cell population. Previous work from this group has demonstrated that secretory cells can dedifferentiate to basal stem cells following basal cell ablation (Tata et al., 2013 ; Figure 1B ). Although the current study indicates that Notch inhibition in secretory cells is not sufficient to induce their dedifferentiation under steady-state conditions, it is likely that other pathways, including Yap signaling, may play a role in the observed ability of secretory cells to dedifferentiate following basal cell ablation (Zhao et al., 2014) .
Over the past decade, significant progress has been made to elucidate how airway epithelial cells are maintained and regenerated following injury. Establishing a molecular handle on how the lung epithelial composition is maintained during normal homeostasis and how it is altered in response to injury holds tremendous promise for the treatment of several chronic pulmonary diseases in which metaplastic events can have debilitating consequences. Understanding how stem cells are distributed and maintained within their respective niches within the lung, as well as how they regulate their differentiated daughter cells, lays down essential groundwork for new frontiers in the treatment of chronic lung disorders. 
